Key Points {#FPar1}
==========

Dermoscopy, as digital dermoscopy, is a powerful in vivo noninvasive technique for early detection of both nonpigmented and pigmented lesions. Once fully trained, physicians may benefit from recognizing tumor patterns and, consequently, in management decisions.Reflectance confocal microscopy and optical coherence tomography are novel techniques in the evaluation of skin tumors. They may also improve accuracy in detecting cutaneous neoplasms in different scenarios.

Introduction {#Sec1}
============

Specific features of skin lesions have been uncovered by the dermatoscope and organized into 'dermoscopic patterns' \[[@CR1]\] to allow benign and malignant lesions to be distinguished with more than 90% accuracy, depending on the lesion type and the experience of the dermatologist \[[@CR2]--[@CR6]\]. Nevertheless, missing or ambiguous dermoscopic patterns may lead to false or misdiagnosis in some cases, such as in patients with featureless melanomas. Although the guidelines still recommend histopathologic analysis, suspicious lesions may now be examined further using an advanced noninvasive technique, such as reflectance confocal microscopy (RCM) or optical coherence tomography (OCT). Examination with these techniques increases the accuracy of diagnosis and allows unnecessary biopsies to be avoided. These techniques rely on medical devices that offer different levels of analysis in vivo---the deeper the observation, the lower the resolution (Table [1](#Tab1){ref-type="table"}). The parameters of each medical device will thus determine the most suitable technique to assess the equivocal lesion. In this review, we describe the parameters and applications of each technique, according to their role in skin cancer diagnosis, patient monitoring, treatment choice. and patient response to treatment.Table 1Noninvasive techniques for diagnosing and monitoring skin cancersTechnique (date)Cost (most likely users)^a^ParametersAdvantages/limitationsAppropriate to diagnoseResolutionDepthDermoscopy (1987)\$0.1--\$2 K (all dermatologists)Low pigmented structuresLow epidermal--dermal junction and superficial dermisRapid/no transversal images at depthMelanoma\
Basal cell carcinoma\
Actinic keratosisDigital dermoscopy (1991)\$10--\$250 K (pigmented lesion experts)Rapid screening of the whole body/large dataset to interpretMelanoma\
Monitoring of former lesions + identification of new lesionsConfocal microscopy (2001)\$100 K (all dermatologists willing to invest in the necessary training)0.5--1 µm cells200--300 µm papillary dermisGood correlation of transversal sections with histology/depth limitedMelanoma\
Basal cell carcinoma\
Actinic keratosis\
Squamous cell carcinomaOptical coherence tomography (2015)^b^\$130--\$180 K (a few academic dermatologists)^b^10 µm structures2 mm reticular dermisGood correlation of axial sections with histology/resolution limitedBasal cell carcinoma\
Squamous cell carcinoma^a^Adapted from Tkaczyk \[[@CR49]\]^b^This device may be used to diagnose/evaluate skin tumors in clinical practice but is still under evaluation

Skin Cancer Diagnosis and Monitoring {#Sec2}
====================================

Dermoscopy and Digital Dermoscopy: Description {#Sec3}
----------------------------------------------

Dermoscopy (also called dermatoscopy, epiluminescence microscopy, or incident light microscopy) is a noninvasive microscopic technique based on the use of incident light and the reduction of specular reflectance, either with an interface fluid (nonpolarized dermoscopy) or a polarized light filter (polarized dermoscopy). Using a dermatoscope, the pigmented structures of the epidermis, the epidermal--dermal junction, and the superficial dermis can be visualized in vivo (Table [1](#Tab1){ref-type="table"}). Dermoscopy, which is now a standard of evaluation, has greatly improved the diagnostic accuracy of both nonpigmented and pigmented lesions. Meta-analyses performed in experimental \[[@CR3]\] and clinical settings \[[@CR4]\] have demonstrated that dermoscopy increases the sensitivity and specificity of the diagnosis, favors the recognition of benign from malignant lesions, and consequently decreases the rate of benign lesion biopsy \[[@CR6], [@CR7]\]. Furthermore, the dermatoscope is easy to manipulate and does not prolong observation times. Performing a whole-body dermoscopic evaluation was shown to be more accurate than doing a first naked-eye screen of the lesions that need to be examined further with the dermatoscope \[[@CR8]\]. The combination of total body photography and digital dermoscopy, called the 'two-step follow-up method', enables mapping of all lesions and their evolution over time to be followed. This is particularly important because nevi, including atypical (dysplastic) nevi, tend to be stable, whereas malignant melanomas show changes in size, color, and/or dermoscopic structures over time. In addition, de novo lesions can be identified and monitored. Therefore, the 'two-step follow-up method' is most useful in patients with multiple nevi, those with a personal and/or family history of melanoma, or in those with a strong genetic susceptibility for developing melanoma.

### Diagnosis and Monitoring of Melanocytic Lesions with Dermoscopy {#Sec4}

Although the diagnosis of a late-stage melanoma is straightforward, the prompt identification of early-stage melanoma is crucial to avoid deep dermis invasion and metastatic spread, thus reducing the cost of therapy \[[@CR9]\] and improving survival rates \[[@CR10]\]. For melanoma recognition, dermoscopy proved to be a powerful technique as its accuracy is approximately 50% higher than that of the naked-eye {mean log odds ratio 4.0 \[95% confidence interval (CI) 3.0--5.1\] versus 2.7 \[95% CI 1.9--3.4\], *p* = 0.001} \[[@CR3]\].

In accordance with the meta-analysis of Gandini et al. \[[@CR11]\], high-risk melanoma patients can first be distinguished by counting the number of nevi on the arm and identifying their subtype (e.g. atypical nevus). A patient with 11--15 common nevi on the arm is likely to have a body total of more than 50 nevi and a fivefold higher risk of developing melanoma than a person without any nevi on the arm \[pooled relative risk (RR) 4.82, 95% CI 3.05--7.62\], whereas a patient with any atypical nevi has a tenfold higher risk of developing melanoma than a patient with no atypical nevi (RR 10.12, 95% CI 5.04--20.32) \[[@CR11]\]. Furthermore, the number of atypical nevi greatly increases the risk of melanoma from 1.60 (95% CI 1.38--1.85) for one atypical nevus to 10.49 (95% CI 5.05--21.76) for five atypical nevi \[[@CR11]\]. Nevi number varies according to the patient phototype, their genetic background, and their level of ultraviolet exposure \[[@CR12]\].

The first dermoscopic evaluation method was introduced by Pehamberger et al. \[[@CR1]\], who established the localized and global patterns associated with melanomas. The multicomponent pattern, combining three or more different features, used to be the most recognized; however, dermoscopic pattern recognition requires training, and diagnostic algorithms may be helpful for new users. The algorithm of Stoltz et al. \[[@CR13]\], also known as the ABCD (asymmetry, borders, color, dermoscopic structures) rule for dermoscopy, defines benign, suspicious, and malignant lesions according to a quantitative score, whereas the method of Menzies et al. \[[@CR14]\] relies on the absence of two negative criteria and the presence of at least one positive criterion to distinguish malignant melanoma. In addition, the seven-point checklist of Argenziano et al. \[[@CR15]\], consisting of three major and four minor criteria to identify benign from malignant lesions on the basis of a score, was the first to incorporate the vascular pattern into a score. A virtual Consensus Net Meeting on Dermoscopy, involving 40 experienced professionals and the diagnosis of 108 lesions, concluded that in comparison with algorithms, pattern analysis was the most sensitive and specific diagnostic method for distinguishing benign lesions from malignant melanocytic lesions \[[@CR16]\].

In contrast with the stability of common nevi, malignant melanomas will evolve over time (Fig. [1](#Fig1){ref-type="fig"}), which reinforces the need for regular dermoscopic surveillance of high-risk patients. This specific feature of malignancy was tested with the 'two-step method of digital follow-up', which combines total body photography and digital dermoscopy. The importance of detecting new lesions was highlighted by the prospective surveillance study conducted by Salerni et al. \[[@CR17]\] in 618 high-risk melanoma patients (11,396 lesions) from 1999 to 2008; among the 1152 excised lesions that were analyzed, 32.4% (373/1152) corresponded to de novo lesions. Overall, most lesions (63.2%; 728/1152) were excised because of changes in dermoscopic patterns, with asymmetric enlargement being the most frequent change (57.4%; 418/728). It is noteworthy that malignant melanomas were found to occur at any time over the 10-year surveillance period, thus supporting the need for long-term monitoring of high-risk patients \[[@CR18]\]. These data were confirmed in a meta-analysis of two short-term and 12 long-term studies using sequential digital dermoscopy to follow up 52,739 melanocytic skin lesions \[[@CR19]\]. In this analysis, the mean biopsy rate was lower in medium/long-term follow-up studies (3--96 months) than in short-term follow-up studies (2--4.5 months) \[5.2 vs. 17.6%\], with an overall mean of below one biopsy per patient. Digital follow up was therefore found to be efficacious in early-stage melanoma detection and efficient for obtaining a low rate of excision.Fig. 1Follow-up of benign and malignant pigmented lesions by dermoscopy. Stability of a benign lesion over time (**a**, **b**). Change of a pigmented lesion over time suggesting malignancy (**c**, **d**). Dermoscopy original magnification ×20

Dermoscopy, as digital dermoscopy, therefore appears to be a powerful technique for detecting melanomas early and quickly, and the recent dermatology guidelines attributed a high level of evidence to its general use \[[@CR20]\]. Dermoscopy beginners may first refer to diagnosis algorithms, and, once fully trained, switch to pattern recognition. For the monitoring of high-risk patients, the 'two-step method of digital follow-up' is recommended.

### Diagnosis of Nonmelanocytic Skin Cancer with Dermoscopy {#Sec5}

#### Basal Cell Carcinomas {#Sec6}

Basal cell carcinoma (BCC) is the most common nonmelanocytic skin cancer (NMSC) worldwide \[[@CR21]\]. The management of BCC relies on several factors: tumor size and site, definition of the margins, histologic subtype and features of aggression, failure of a previous treatment, and immunosuppression status \[[@CR22]\]. Dermoscopy might be helpful in this scenario for distinguishing between the nodular, infiltrative, or superficial BCC lesion subtypes \[[@CR23]\]. Nonpigmented nodular lesions are the most common subtype and are most frequently located on the head and neck. Clinically, these lesions present as pearly, shiny papules or nodules with telangiectasias (Fig. [2](#Fig2){ref-type="fig"}a). By dermoscopy, several thick arborizing telangiectasias branching over the lesion are observed (Fig. [2](#Fig2){ref-type="fig"}e, f). In addition, friability may generate ulceration of the lesion. Both clinical and dermoscopic aspects together are highly indicative of nodular BCC (Fig. [2](#Fig2){ref-type="fig"}b, g). Superficial nonpigmented BCC lesions are clinically defined by friable, scaly, and flat erythematous plaques (Fig. [2](#Fig2){ref-type="fig"}c). Further dermoscopic examination usually shows short and superfine telangiectasias or linear vessels over a reddish background with multiple microerosions that also occur due to friability (Fig. [2](#Fig2){ref-type="fig"}h). Finally, infiltrative BCC lesions present as indurated plaques or depressions with ill-defined borders and atrophy (Fig. [2](#Fig2){ref-type="fig"}d). By dermoscopy, fine and scattered telangiectasias branching over the lesion are observed over a white fibrosis-induced background (Fig. [2](#Fig2){ref-type="fig"}i).Fig. 2Facial nonpigmented basal cell carcinoma lesions. Photographs of nodular (**a**, **b**), superficial (**c**), and infiltrative (**d**) basal cell carcinoma lesions and the corresponding dermoscopic images (original magnification × 20, Fotofinder systems): thick arborizing telangiectasias branching over the lesion (**e**) and at high magnification (black arrow) (**f**), and ulceration (white arrow) (**g**). Microerosions (white arrows) and super fine, short telangiectasias (black arrow) (**h**). Fine and scattered telangiectasias (black arrows) (**i**)

Pigmented BCC lesions may also be distinguished from other pigmented skin lesions by dermoscopy. On the basis of the classic algorithm of Menzies et al. \[[@CR24]\], pigmented BCC lesions should not have a pigmented network, but should have at least one of the following six positive criteria (Fig. [3](#Fig3){ref-type="fig"}a--f): ulceration, large blue-gray ovoid nests, multiple blue-gray globules, maple leaf-like areas, spoke-wheel areas, and arborizing telangiectasias. The differential diagnosis can be illustrated by the pigmented lesion surrounded by angiomas shown in Fig. [3](#Fig3){ref-type="fig"}g. This lesion may be clinically misclassified as a thrombosed angioma, whereas the dermoscopic examination clearly reveals the maple leaf-like pattern found in pigmented BCC and the absence of angioma dermoscopic structures such as the lacunae (Fig. [3](#Fig3){ref-type="fig"}h, i).Fig. 3Dermoscopic features of pigmented basal cell carcinoma lesions. Dermoscopic images (original magnification ×20, Fotofinder systems) showing ulceration and multiple gray dots (white arrows) (**a**); maple-leaf area (black arrows), spoke-wheel-like area, concentric structures (white arrowheads) (**b**, high magnification in **c**); ovoid nests (white arrows) (**d**); spoke-wheel-like area (**e**, high magnification in **f**). Photograph of a small pigmented lesion and angiomas (**g**) and the corresponding dermoscopic image (**h**) showing a maple-leaf-like area (high magnification in **i**)

#### Keratinocytic Tumors {#Sec7}

Keratinocytic tumors are a group of lesions encompassing actinic keratosis (AK), intraepidermal carcinoma (IEC; also called Bowen's disease or in situ squamous cell carcinoma \[SCC\]), invasive SCC, and keratoacanthoma (Table [2](#Tab2){ref-type="table"}). AK lesions are dysplastic proliferations of keratinocytes that may potentially progress to SCC \[[@CR25]\]. AK lesions are frequently treated with topical agents, while invasive SCCs primarily require surgical therapy. It is therefore critical to make an early diagnosis of AK, which has been greatly improved by dermoscopy \[[@CR26]\]. Zalaudek et al. \[[@CR27]\] identified a specific dermoscopic pattern associated with facial AK, namely the 'strawberry pattern', combining four criteria: a red pseudonetwork, white scales, fine linear--wavy vessels surrounding hair follicles, and hair follicles filled with yellowish keratotic plugs. In contrast, Reinehr et al. \[[@CR28]\] recently found that erythema and white opaque scales (Fig. [4](#Fig4){ref-type="fig"}a--d) are common features of nonfacial AK, with homogenous brown pigmentation for the pigmented variant. Pigmented AKs on the face generally present the annular--granular pattern. However, Akay et al. \[[@CR29]\] pointed out that pigmented AK lesions share several clinical and dermoscopic features with lentigo maligna and lentigo maligna melanoma, supporting the need for further confirmation of the AK diagnosis by histopathology or confocal microscopy if feasible (see Zalaudek et al. \[[@CR30]\]). For IEC, the association of dotted and glomerular vessels with yellowish opaque scales is highly indicative and defines the diagnosis in 98% of cases (Fig. [4](#Fig4){ref-type="fig"}e), whereas the pigmented variant is ambiguous and frequently requires histology to exclude a diagnosis of hypomelanocytic melanoma or pigmented BCC. In the absence of melanocytic dermoscopic criteria, the presence of brown or gray dots that may be linearly distributed, or glomerular vessels and 'cotton-candy'-like keratosis, may lead to suspicion of pigmented Bowen's disease \[[@CR31], [@CR32]\]. Finally, invasive SCCs commonly present on dermoscopy with polymorphic/thrombosed vessels at the periphery, white to yellowish circles, white structureless zones, a keratin mass, and ulceration in the center \[[@CR25], [@CR33]\]. Furthermore, the presence of fast-growing lesions displaying similar dermoscopic features may be indicative of a keratoacanthoma \[[@CR25]\].Table 2Clinical and dermoscopic features of BCC and keratinocytic lesions and potential therapiesLesionClinical featuresDermoscopic featuresPotential therapy*BCC subtypes*NodularNodularArborizing telangiectasias, ulceration\
Ovoid nests, other pigmented structuresNonsurgical therapy could be considered for thin and small lesions, but PDT should be avoided for pigmented lesionsSuperficialFlat/scalySuperficial fine telangiectasias, multiple erosions\
Pigmented structures (but not ovoid nests)Nonsurgical therapy could be considered, but PDT should be avoided for pigmented lesionsInfiltrativePlaque (ill-defined borders)Arborizing vessels (finer and scattered), ulceration\
Ovoid nests, blue-gray dotsSurgery*Keratinocytic lesion subtypes*AKErythematosquamous plaquesFacial AK: 'strawberry', granular pattern\
Nonfacial AK: white scales and erythemaNonsurgical methods are recommended for facial and nonfacial AKs and can be combined with surgical ablation^a^ for nonfacial AKsIntraepidermal carcinoma or Bowen's diseaseErythematosquamous plaquesUnpigmented variant: glomerular vessels + yellowish scales\
Pigmented variant (up to 6% of cases in the study by Cameron et al. \[[@CR31]\]): linear pigmented structuresNonsurgical methods could be considered, but PDT should be avoided for pigmented lesionsInvasive SCC/keratoacanthomaNodularWhite circles, white color polymorphic/thrombosed vesselsSurgery*AK* actinic keratosis, *BCC* basal cell carcinoma, *PDT* photodynamic therapy, *SCC* squamous cell carcinoma^a^Surgical ablation such as curettage or cryotherapy Fig. 4Nonfacial actinic keratosis and Bowen's disease (adapted from Reinehr et al. \[[@CR28]\]). Photographs of nonfacial pigmented actinic keratosis lesions on the dorsa of the hand (**a**) and the corresponding dermoscopic image (original magnification × 20) with opaque white scales (arrows) and homogenous brown pigmentation (**b**) (from Reinehr et al. \[[@CR28]\]). Bowen's disease photograph (**c**) and dermoscopic image showing yellowish scales (arrows) (**d**) and glomerular vessels at high magnification (**e**) (Renato Bakos; personal images)

Confocal Microscopy: Description {#Sec8}
--------------------------------

Confocal microscopy or RCM is a noninvasive technique that enables real-time examination of skin tumors at cellular-level resolution (0.5--1 µm) and provides serial optical sections of the lesion from the epidermis to the papillary dermis (200--300 µm in depth) (Table [1](#Tab1){ref-type="table"}). This method has been proven to be excellent for the evaluation of suspicious melanocytic lesions, reducing the number needed to excise of benign tumors, and thus improving diagnostic accuracy \[[@CR34]--[@CR36]\].

### Diagnosis Refinement by Confocal Microscopy {#Sec9}

RCM is indicated for assessing tumors that require a large field of view and a shallow depth of focus. As RCM images of transversal sections correlate precisely with dermoscopic and histopathologic images, this tool refines the diagnosis of melanocytic lesions that are difficult to diagnose \[[@CR37]\] and increases the accuracy of melanoma diagnosis in lesions lacking specific dermoscopic features (featureless melanomas) (Fig. [5](#Fig5){ref-type="fig"}), for which dermoscopy may be of limited use \[[@CR38]--[@CR40]\].Fig. 5Refinement of the diagnosis of 'featureless melanoma' by RCM. Clinical (**a**) and dermoscopic images \[first examination (**b**) and after 6 months of follow-up (**c**)\] of a melanocytic lesion on a patient with atypical nevi syndrome with no previous history of melanoma. The lesion presented a slight change in size and color over 6 months, but showed no specific melanoma features on dermoscopy. In the epidermis, the RCM image (**d**) (individual image, 0.5 × 0.5 mm) shows an atypical honeycomb pattern and widespread pagetoid infiltration of dendritic atypical cells (arrows). At the dermal--epithelial junction, the RCM image (**e**) (1.0 × 1.0 mm) shows an atypical meshwork pattern, clusters of dendritic atypical cells (star) at the papillae, and atypical junctional nests (arrows). The histopathologic analysis resulted in diagnosis of a superficial spreading melanoma (Breslow 0.25 mm). Images kindly provided by Dr. Juliana Tavoloni Braga (AC Camargo Cancer Center). *RCM* reflectance confocal microscopy

More recently, Urvanegia et al. \[[@CR41]\] identified a correlation between the images obtained by RCM and the different BRAF profiles of melanocytic lesions, as previously suggested by Ruini et al. \[[@CR42]\]. In this study, BRAF V600E-mutated melanomas presented distinguishing clinical, dermoscopic, and RCM features. They were more likely to be isolated from patients under 50 years of age; on dermoscopy, they more frequently presented a globular pattern with irregular globules and blotches; on RCM, hyporeflective cells in the epidermis, epidermal nests, and junctional nests were seen. In contrast, BRAF wild-type melanomas were presented by older patients (aged \> 50 years) and exhibited an atypical network on dermoscopy with sparse irregular globules, radial projections, irregular pigmentation, a veil, and peppering. Finally, on RCM, they also revealed specific features, such as a thin network pattern, junctional thickening due to atypical isolated cells, and an atypical meshwork.

Reflectance confocal microscopy can also be used to refine the diagnosis of BCC and other nonmelanocytic tumors. For BCC, RCM shows an excellent correlation with histology (Fig. [6](#Fig6){ref-type="fig"}). For keratinocytic lesions, Zalaudek et al. \[[@CR30]\] used dermoscopy and RCM to determine and correlate a morphologic graded pattern of facial AK with three stages: (1) a red pseudonetwork; (2) the strawberry-like pattern; and (3) structureless white-yellow areas. As mentioned above, the early diagnosis of these AK lesions is important because they may transform into in situ or invasive SCC. Regular monitoring is therefore advised for high-risk AK patients (Fig. [7](#Fig7){ref-type="fig"}).Fig. 6Refinement of the diagnosis of a superficial basal cell carcinoma lesion with confocal microscopy and optical coherence tomography. Clinical image of an erythematosquamous lesion on the lower eyelid (**a**). The dermoscopic image (**b**) shows erythema and scaling, and the confocal image (**c**) (individual image; 0.5 × 0.5 mm) reveals a 'streaming pattern' of cells (elongated keratinocytes following the same axis) in the epidermis (white arrows). The optical coherence tomography image (**d**) shows epidermal hyporeflective thickening with dark borders and the correspondence to histopathology (hematoxylin--eosin stain) (**e**) revealing basaloid nests attached to the epidermis (yellow arrows). Images kindly provided by Dr. Elimar Gomes (AC Camargo Cancer Center) Fig. 7Refinement of the diagnosis of keratinocytic lesions with confocal microscopy. AK on reflectance confocal microscopy (**a**, **c**, **e**) and dermoscopy (**b**, **d**, **f**). Dermoscopy reveals patterns of AK of grades I (**b**), II (**d**), and III (**e**) showing a 'strawberry' pattern characterized by a red pseudonetwork in **b**, increasing erythema and scaling in **d**, and a 'starbust' pattern in **f**. Confocal microscopy (epidermis, 0.5 × 0.5 mm) demonstrates the progress of atypia of the honeycomb pattern, showing keratinocytes with different shapes and sizes increasing the level of atypia within the granular and spinous layer with evolution of the dermoscopy pattern of the AKs. *AK* actinic keratosis

As a result of its strong correlation with histology, RCM improves the accuracy of the differential diagnosis of benign versus malignant melanomas, as well as the characterization of some BCC and AK subtypes. Using this RCM technique, the dermatologist may avoid the biopsy of a benign tumor and can adapt the therapy to the severity of the lesion.

Optical Coherence Tomography (OCT): Description {#Sec10}
-----------------------------------------------

OCT, based on the principle of interferometry, uses a low-coherence source of light with a relatively long wavelength to image nontransparent tissues. In contrast with RCM, conventional OCT allows examination of skin lesions at a structural resolution (approximately 10 µm) and generates serial axial images reaching deep down to the reticular dermis (a depth of approximately 2 mm) (Table [1](#Tab1){ref-type="table"}) \[[@CR43]\]. This more recent technique has been used to analyze nonmelanocytic tumors, with a large number of studies on BCC \[[@CR44]\]. Speckle-variance OCT (SV-OCT) has recently been developed and has been shown to be capable of detecting microscopic vascular changes occurring in melanocytic lesions and other skin tumors \[[@CR45]\].

### Diagnosis Refinement with OCT {#Sec11}

OCT can be particularly useful for distinguishing between superficial and infiltrative BCC lesions, as illustrated in Fig. [6](#Fig6){ref-type="fig"}.

The technology is still under development for analysis of melanocytic tumors. Blumetti et al. \[[@CR46]\] investigated whether specific OCT patterns could be associated with benign versus malignant melanocytic lesions. This study showed that compound nevi presented a hyporeflective band in the dermis and visualization of collagen was preserved, whereas in situ melanomas were characterized by epidermal shadows (eight of ten cases) (Fig. [8](#Fig8){ref-type="fig"}). The authors also found that shadows and loss of bright collagen were specific to invasive melanomas compared with compound nevi \[[@CR46]\]. This study therefore suggests that OCT may improve the noninvasive diagnosis of melanocytic lesions (Fig. [8](#Fig8){ref-type="fig"}).Fig. 8Dermoscopy and optical coherence tomography images of melanocytic lesions: compound dysplastic nevus and melanoma. Dermoscopy image **a** of a dysplastic nevus showing a 0.5 mm melanocytic lesion with an atypical network pattern. On optical coherence tomography (**b**), a well-demarcated hyporeflective band surrounded by normal collagen can be visualized. This structure corresponds to an intradermal melanocytic nest on histopathology (**c**, hematoxylin--eosin stain). The dermoscopy image **d** of a superficial spreading melanoma (Breslow thickness 0.45 mm). The optical coherence tomography image **e** shows a focal loss of visualization of collagen in the dermis (shadows illustrated between yellow lines) and histopathology (**f**, ×10 magnification)

Skin Cancer Treatment and Monitoring of Response to Treatment {#Sec12}
=============================================================

Melanoma {#Sec13}
--------

Upon melanoma diagnosis, surgical resection of the lesion is mandatory. RCM may be used for presurgical mapping and postsurgical evaluation of the borders during micrographic Mohs surgery \[[@CR47]\], thus reducing the number of procedures needed to excise the lesion and minimizing the effect of the surgery on the patient's wellbeing. Noninvasive diagnostic techniques (dermoscopy and RCM) may also be applied to monitor treatment response.

Nonmelanoma Skin Cancers {#Sec14}
------------------------

### Basal Cell Carcinoma {#Sec15}

Surgical methods continue to be the standard of care for the majority of the BCCs. Nevertheless, the combined clinical and dermoscopic evaluation of a lesion can frequently infer the BCC subtype, which determines further treatment choices (Table [2](#Tab2){ref-type="table"}). Thin and small BCC lesions may respond well to nonsurgical therapies such as photodynamic therapy, whereas large and thick lesions require surgery (Table [2](#Tab2){ref-type="table"}). Nonetheless, it should be noted that photodynamic therapy is not effective for pigmented lesions \[[@CR48]\] due to light absorption. Besides treatment choice, dermoscopy is also helpful in monitoring the patient's response and follow-up of this kind of lesion. More recently, OCT has been used as an auxiliary tool to delineate BCC margins in lesions that were eligible for micrographic Mohs surgery, and has been used to delineate tumors prior to excision, hence reducing the number of steps required during surgery \[[@CR45]\].

### Keratinocytic Tumors {#Sec16}

Bowen's disease generally has a good prognosis and may be treated with topical agents or other noninvasive techniques. In contrast, an invasive SCC should be surgically removed (Table [2](#Tab2){ref-type="table"}).

Zalaudek et al. \[[@CR30]\] identified graded patterns of AK using dermoscopy and RCM, and proposed associating a specific treatment to each of these AK patterns. As AK lesions may progress to in situ or invasive SCC, it is crucial to find a long-term remission therapy. AK lesions may respond well to noninvasive treatments such as photodynamic therapy, 5-fluorouracil, imiquimod, or ingenol mebutate. However, Zalaudek et al. \[[@CR30]\] suggested that hyperkeratotic and potentially transforming AK lesions may be better treated with other methods such as cryotherapy, laser therapy, shaving biopsy, or complete excision.

Conclusions {#Sec17}
===========

Noninvasive medical imaging devices have greatly improved the accuracy of skin cancer diagnosis in real-time. Although the identification of specific dermoscopic patterns requires training, algorithm-based dermoscopy is more precise than a naked-eye clinical examination to diagnose both melanocytic and NMSCs. Nonetheless, histopathologic examination is mandatory for equivocal lesions, such as pigmented AKs and pigmented Bowen's disease, because they might present dermoscopic features similar to those of malignant melanoma. In addition, high-risk patients should be on regular surveillance with sequential digital dermoscopy and total-body photography to allow detection of any changes in recorded lesions and implementation of follow-up for de novo lesions. The high resolution and depth capacities of RCM and OCT, respectively, enable the dermoscopic diagnosis to be refined, with the transversal sections giving similar information to histopathologic sections. The combination of both RCM and OCT in one medical device appears to be the technique of choice for diagnosing suspicious lesions in real-time. These techniques have not only led to a reduction in the rate of surgical procedures (excision, borders) but also to an increase in the use of noninvasive therapies, such as topical agents or photodynamic therapy. Furthermore, the response of the patient to the treatment can be easily monitored with the same noninvasive medical device, thereby enabling further modulation of the therapy.

Funding {#FPar2}
=======

Medical writing assistance was funded by Laboratoires dermatologiques Avène. Marchiori Bakos, Tatiana Pinto Blumetti, Rodrigo Roldán-Marín, and Gabriel Salerni received funds from Laboratoires dermatologiques Avène for traveling to and presenting at the conference.

The authors thank Marielle Romet and Céline Zimmer (Synergy Pharm) who provided medical writing assistance funded by Laboratoires dermatologiques Avène, as well as Dr. Juliana Tavoloni Braga and Dr. Elimar Gomes of the AC Camargo Cancer Center who kindly provided the images for Figs. [5](#Fig5){ref-type="fig"} and [6](#Fig6){ref-type="fig"}, respectively.

Conflict of interest {#FPar3}
====================

Renato Marchiori Bakos, Tatiana Pinto Blumetti, Rodrigo Roldán-Marín, and Gabriel Salerni declare that they have no conflicts of interest that might be relevant to the content of this manuscript.

Disclosure statement {#FPar4}
====================

This article is published as part of a journal supplement wholly funded by Laboratoires dermatologiques Avène.
